SYNOPSIS Small nodules are commonly seen in the rectal mucosa during sigmoidoscopy of patients over 40 years of age and are often noted in rectums excised for carcinoma.
Small nodules or sessile polyps in the rectal mucosa are commonly seen during the course of sigmoidoscopy. Microscopically some of these are recognizable as true adenomas but the majority have a different appearance and have been described as 'metaplastic polyps' (Morson, 1962; Arthur, 1962) .
Although the existence of these small nodules is widely known, there is little information about their detailed histological structure. The object of this paper is to determine the incidence of the different types of small rectal polyp with particular reference to metaplastic nodules and their histological structure.
MATERIAL
The material used in this investigation falls into three groups.
1 SURGICAL Forty-five radical resections of the rectum and anal canal for carcinoma.
2 POST-MORTEM MATERIALS SERIES I Fifty-one rectums removed at necropsy which were taken only from cases Received for publication 13 March 1968. showing no macroscopic evidence of rectal disease. All subjects were over 40 years of age.
3 POST-MORTEM MATERIAL: SERIES II Twenty-five rectums which were removed at necropsy from cases showing no macroscopic evidence of rectal disease. All subjects were under 40 years of age.
METHODS
The whole mucosa of each specimen was studied by reflected and transmitted light and all mucosal nodules less than 5 mm in diameter were carefully examined. The number of nodules was counted, up to a maximum of 25, and the results were recorded in groups as follows: Group 
More than 25 nodules
The distribution of the nodules in the specimen was then examined. The incidence of nodules in three zones of the mucosa measured from the anal margin (zone 1, 0 to 5 cm; zone 2, 5 to 10 cm; and zone 3, 10 to 15 cm) was recorded. Finally the macroscopic appearance of individual nodules was studied. After completion of the 735 preliminary macroscopic examination, all lesions between 1 and 5 mm in diameter were removed for histological examination.
RESULTS

HISTOLOGICAL STRUCTURE OF MUCOSAL NODULES
The lesions were classified into four groups: (1) metaplastic nodules; (2) adenomas; (3) nodules of lymphoid tissue; and (4) benign connective tissue tumours.
HISTOLOGICAL STRUCTURE OF METAPLASTIC NODULES
These were found to have a very characteristic structure and were readily distinguished from adenomas ( Fig. 1) (Lauren, 1961 naked eye were found. As a result of observations on these early lesions, the following sequence of events in the formation of a metaplastic nodule is suggested.
The earliest change observed was a dilatation of the superficial parts of the mucosal glands and an extension of the absorptive cells, normally lining the mucosa between the openings of the glands, into the dilated upper segments. This change was found with no associated abnormality in the underlying mucosa or in the lamina propria (Fig. 3) . In cases where the dilatation of glands extended halfway down the thickness of the mucosa, changes began to appear in the basal layers of the mucosa and in the muscularis mucosae. The cells in the basal parts of the glands become somewhat compressed in appearance and the nuclear chromatin is condensed. The muscularis mucosae breaks up into fasciculi and finally the dilatation of glands extends down to the deep limit of the mucosa. In the early stages of formation of metaplastic nodules, the absorptive cells lining the dilated tubules are interspersed with fairly numerous goblet cells, but as the lesions age, the number of goblet cells decreases. Lane and Lev (1963) pointed out that serial sectioning of small adenomas showed that they always involved the full thickness of the mucosa, although sections passing through the peripheral parts of the lesion might show adenomatous epithelium in the superficial part of the mucosa with normal epithelium underlying it. This has led to misconceptions about the true site of origin of adenomas.
Serial sections were cut of 10 metaplastic nodules to determine whether they involved the full thickness of the mucosa. The larger ones showed involvement of the full thickness of the mucosa at the centre of the lesion. Serial sections through the smaller ones, however, showed that the early lesion is confined to the superficial layers of the mucosa, thus confirming a fundamental difference between metaplastic nodules and adenomas.
Metaplastic nodules are almost always sessile lesions which show little tendency to become pedunculated. (Fig. 4) Table II and Table III. Table III also shows the incidence of nodules in various age groups.
General distribution of lesions Each specimen was divided into three zones by standard measurements from the mucocutaneous junction in the fastic nodules in the rectal mucosa 739 .. 16-25 nodules (see Table IV) group Tables V and VI.  Table V shows the total number of the lesions found in each series and Table VI shows the number of cases in each series containing the various types of lesion.
In the surgical series, 37 cases (82%) showed metaplastic nodules and 16 (38%) adenomas. Postmortem series I showed 38 cases (75 %) with metaplastic nodules and nine (18%) with adenomas. Post-mortem series II showed eight cases (32 %) with metaplastic nodules and no adenomas. The reported incidence of nodules and polyps in 'normal' rectums varies widely, owing to differences in methods of observation and in the sizes of lesions recorded. Atwater and Bargen (1945) , using methods similar to those used in this investigation, found nodules in 69 % of a series of 241 necropsies. There is no significant difference between this figure and that obtained in the present series (difference = 6 %, SE = 6 7). There are no comparable figures available for the incidence of small nodules in rectums containing a carcinoma.
The distribution of nodules within the rectum was similar in the post-mortem and surgical specimens. The greatest density of lesions was found to be in zone 2 (5 to 10 cm from the mucocutaneous junction). This observation is of importance in relation to the reported 'grouping' of small lesions round a carcinoma of the rectum (LockhartMummery and Dukes, 1928) . Figures from St Marks Hospital records (Bussey, 1963) show that carcinoma is commonest in the middle third of the rectum (corresponding to zone 2 in this series) and this suggests that the grouping could be fortuitous, occurring because carcinoma is commonest in the area where nodules reach their maximum density.
If the incidence of the two major types of mucosal nodule (metaplastic nodules and minute adenomas) is considered separately, some interesting findings emerge.
In the surgical series of 45 cases, 37 (82%) contained metaplastic nodules and 16 (38%) contained adenomas. In the comparable post-mortem series of 51 cases, 38 (75%) contained metaplastic nodules and nine (18%) contained adenomas. It appears, therefore, that the incidence of metaplastic nodules in the two series is comparable (difference = 7 %, SE = 8 3) while the incidence of adenomas in the surgical series is significantly higher than in the postmortem series (difference = 20%, SE = 9-0). The observation that 18% of normal persons over 40 years of age had adenomas is similar to the figure reported by Enquist (1957) for a comparable clinical series.
The incidence of adenomas in association with colonic cancer has been studied by many workers with rather variable results (Table VII) . These figures give a total of 5,037 cases with a mean incidence figure for adenomas in association with carcinoma of 30%. This is comparable with the figure for the surgical series of 38% (difference = 8 %, SE = 7.2). It is concluded from the above data that small nodules having the histological structure of a metaplastic nodule are very common lesions in the rectums of persons over 40 years of age, and that they are equally common in normal controls and in those with carcinoma of the rectum. Nodules with the structure of adenomas are significantly more common in patients with carcinoma of the rectum than in normal controls. The first description of metaplastic nodules was given by Schmieden and Westhues (1927) who, in a histological study of rectal polyps, described three main types of lesion which are clearly recognizable as metaplastic nodules, villous papillomas, and solid adenomas. The first group they stated to be benign lesions which do not develop into carcinomas. The other two types were found to be precancerous. In a histological study of polyps in 300 patients with cancer of the large bowel, David (1940) said of polypoid lesions in general 'it is important to designate which lesions are true tumours and which are simple hyperplasias on a senile or inflammatory basis'. He described flat elevations of the mucosa the size of a millet seed as the commonest type of nodule and suggested that they were not related to adenomas. He compared them to 'senile hyperplasias' occurring in other sites, particularly in the skin (senile seborrhoiec warts). He also suggested that they might be areas of hyperplasia in response to inflammation in the colon; in support of this suggestion he pointed out that the lesions often occurred around an ulcerated malignant tumour and could also be seen to develop on the exposed mucosa of a colostomy stoma. His illustrations of hyperplastic lesions show histological appearances identical to those now described as metaplastic nodules. His conclusions as to the natural history of these small lesions were that they represented a response to inflammatory stimulation. Scarborough and Klein (1948) , in a study of 458 patients with polyps, found in the course of 10,000 sigmoidoscopies, divided the lesions into nonmalignant lesions (5 %), which included benign connective tissue tumours, granulomas, and lymphoid polyps, and premalignant lesions (95 %), which included hyperplastic lesions as described by David (1940) , and adenomas. No figures are given for the relative numbers of the various types of lesion. In commenting on hyperplastic nodules, they say that they are commonly found close to carcinomas of the rectum, but also state that they are commonly found in the rectums of elderly people who do not have carcinomas.
Morson (1962) , discussing the histology of various types of intestinal polyp, concludes with a description of the 'metaplastic polyp'. He suggests the use of the term 'metaplastic polyp' to distinguish them from adenomas and to imply a change in the appearance of the mucosal epithelium. Lane and Lev (1963) , in a histological study of minute nodules in the rectal and colonic mucosa, confirmed the occurrence of two distinct types, which they described as adenomatous and hyperplastic nodules. They commented that the clarity of the histological difference between the two types of lesion had only rarely been noted in the very extensive literature on adenomas of the rectum and colon and concluded that the two lesions were not related to each other, and that hyperplastic nodules were by far the commoner. Wattenberg (1959) , in a histochemical study of oxidative enzymes in large intestinal mucosa, described differences in the distribution of enzymes in normal mucosa, hyperplastic nodules, and adenomatous nodules. Culp, Dockerty, and Jackman (1966) studied 'satellite nodules' around carcinomas in surgical resection specimens; of 175 lesions, 114 (65 %) were less than 0 5 cm in diameter and of these 83 (72%) were 'hyperplastic mucosal tags' and 29 (25%) were adenomas. They equated hyperplastic mucosal tags with 'metaplastic polyps' as described by Morson (1962) .
The occurrence of a distinctive histological type of nodule in the rectal mucosa, quite different in appearance from a small adenoma, is well established by the findings in this investigation and a survey of the literature. There is general agreement that small mucosal nodules of any kind are uncommon in young people, which is confirmed by the findings in the under-40-year-old post-mortem series II. Only occasional metaplastic nodules are seen before the age of 40, but by the age of 60 they are present in 80 % of cases.
The life history of metaplastic nodules is difficult to determine. There is evidence that they can regress and disappear. Enquist (1957) observed this in 79 cases with nodules varying from 0 5 to 4 mm. For obvious reasons, the histological nature of these lesions was not determined, but the probability is that a large proportion were metaplastic nodules.
The evidence available suggests, therefore, that metaplastic nodules are to be found in the rectal mucosa of a high proportion of adults, and that the frequency of occurrence increases steadily with age. They grow slowly to a size of 1 to 5 mm in diameter and individual nodules may persist in the mucosa for long periods. They sometimes regress and disappear. Very occasionally they may grow to a larger size (up to 2 cm in diameter). From a practical point of view, the relationship of metaplastic nodules to adenoma and carcinoma is the most important point to be clarified. Westhues (1934) considered that they were benign lesions not related to adenomas, and David (1940) The presence of metaplastic nodules in the rectum of a patient over the age of 40 years can be accepted as a normal finding. The difficulty lies in distinguishing metaplastic lesions from adenomas. The distinction can only be made with certainty by biopsy of the lesions, but the following macroscopic differences may also be useful in making a clinical diagnosis: SIZE Any lesion more than 5 mm in diameter is much more likely to be an adenoma than a metaplastic nodule.
SHAPE Metaplastic nodules are usually flat, disclike lesions while adenomas tend to be globular. Any pedunculated lesion is more likely to be an adenoma than a metaplastic nodule.
COLOUR Metaplastic nodules are paler than the surrounding mucosa; adenomas tend to be the same colour or to appear congested.
Metaplastic nodules occur in the same age groups as adenomas, often in association with them. The pertinent question is whether they are a stage in the development of adenomas, or whether they are an entirely separate and different lesion.
If metaplastic nodules were a stage in the development of adenomas, one would expect to find transitional forms fairly frequently. I have seen no convincing examples of transition from metaplastic nodule to an adenoma and this observation is confirmed by Lane and Lev (1963) . If metaplastic nodules were precursors of adenomas, one would expect to find large numbers of metaplastic lesions among the myriads of adenomas of all sizes present in the colon of patients with familial polyposis coli. Lane and Lev (1963) , in a detailed examination of two colectomy specimens from cases of polyposis, failed to do so, and in a number of specimens of polyposis coli studied at St Mark's Hospital, it was found that the incidence of metaplastic nodules was comparable to that found in normal persons of the same age (Morson, 1965) . It is of some interest that Cole (1963) , using radio-autographic methods, has shown differences in the uptake of tritiated thymidine in the epithelium of metaplastic nodules and adenomas.
The histological differences between adenomas and metaplastic nodules are clear but the pathological nature of metaplastic nodules is a difficult problem to determine. The main possibilities appear to be that they are benign neoplasms or hamartomas, a response to inflammation or trauma, or a degenerative change in the mucosa. Examination of surgical resection specimens from these diseases reveals occasional lesions, but with no greater frequency than would be expected in normal colons from patients of similar age. The general opinion of most investigators is that metaplastic nodules represent degenerative changes in the mucosa. The increasing frequency of the lesions with advancing age and the absence of neoplastic qualities, as discussed in the last section, increases the probability that they are purely changes due to aging. 
